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PRACTICES

THERMAL DESIGN PRACTICES FOR
ELECTRONIC ASSEMBLIES

Practice:

Insure thatthermal design practices for electroagsemblies iV meetthe requirements of the
combined ground anflight environmental conditions defined Hye spacecrafnission. Special
emphasishould be placed dimiting the junction temperature afl active componentsProper
thermal design practicéske into consideration the need for ease of operatiorepadability to
enhance overall system reliability. The envirortaleronditions that the spacecraft encounters, both
on the ground and iftight, are designed tmcludeadequatenargin. The use giroperthermal
design practices ensures that the assemblies will survive the expected environmental conditions.

Benefit:

Constraining the electronic component junction temperature thyoglerdesign practices will
ensure that the assemblies can withstand the mission's environmental conditions.

Programs That Certified Usage

Voyager, Magellan, Galileo

Center to Contact for Information:

Jet Propulsion Laboratory (JPL)

Implementation Method:

Sound thermal design practices are followed from the conceptual stage through the final design stage.
A system for doing thermal design thiakes into account th@aterials, fabrication methods and
processes from the conceptual stage will increase the overallfteesligihty as well as the reliability.

This practice is primarily coupled to the JPL dual shear plate packaging approach. Packaging design
reviews should be conducted with technical personnel participating. The results of these packaging
reviews should then be summarized in the formal subsystem Preliminary Design Review and Critical
Design Review.

Electronic components that require higher thermal conductance than normal assembly methods can
supportshould be mounted witlhermallyconductive material. Highowerdissipation axial lead
components can be cooled throughermal window irthe printed wiring board providing a heat
path directly tathe chassis. Conductive hesibhksare also used tmaintain the
electronic components within their derated temperature range. ——
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Selection of theroperhigh power parts ivery important tahe success of the PROPULSION
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much as possibleStud mount or screw moudevices should be used whenever possible. High
power TO-type metal can devices should be mounted and bonded top down on the board or chassis
using qualified thermal adhesives coupled to an efficient method for removing the excess heat.

Placement of parts is as important as the selection. Gewdal design for electronic boards should
providethe heaflow toward themounting edge of the module. The end plates are considered as
structural supporonly andnotincluded agpart of the thermal path. The path to the metal chassis
or thermal control surface should be as short as possible.

Surfaces anfinishesshould be selected to provide low resistant thermal platbsghinterfaces.
Spacecraft or instruments used in low earth orbit or in the space shuttle payload bay should have a
thermal control finish that is designed to withstand erosion from an atomic-oxygen environment.

Technical Rationale:

A spacecraft chassis and its electrosubassemblieare designed to meet tBevironmental
conditions encountered by tlggven mission. Thermal analyses ledat dissipation, junction
temperature control, and the elimination of hot spots during the design phase should be provided to
ensure proper thermal design. Special emphasis is placed on reducing the junction temperatures of
all semiconductors to safe levels throughout the mission.

Impact of Non-Compliance:

Designsthat do notfollow properthermal design practicese subject tdailure and loss of the
mission or science data.

Related Practices:

Part Junction Temperatus@ractice No. PD-ED-1204

Thermal Test Levels / Duration®ractice No. PT-TE-1404

Thermographic Mapping of PC Board®ractice No. PT-TE-1403

Thermal Analysis of Electronic Assemblies to the Piece Part,LEvattice No. PD-AP-1306;
Dual Shear Plate Packaging Practii® be supplied at a later date)

howobpRE



